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Understanding structure-property relationships for materials in such applications 
as energy storage and photocatalysis pose significant challenges for theory.  In 
this talk, I will briefly describe first principles approaches to calculate the 
properties of aqueous semiconductor interfaces.  Specifically, I will address: (1) 
interface structure; (2) the alignment of semiconductor band edges to redox 
levels in water; and (3) examples of chemical functionality.  The exemplary 
materials will largely be GaN, ZnO and alloys, motivated by observations of 
visible light absorption in alloys and efficient photocatalytic water splitting by the 
Domen group. 
 
Work performed in the Center for Functional Nanomaterials at Brookhaven 
National Laboratory, which is supported by the U.S. Department of Energy, 
Office of Basic Energy Sciences, under Contract No. DS-SC0012704 
(Computational Materials and Chemical Sciences Network program for 
SWaSSiT, Division of Chemical Sciences, and Scientific User Facilities Division). 
Work done using computational facilities at NERSC and at CFN. 
 
 
 


